Degradation of Lake Victoria Basin (LVB) resources due to deforestation, illegal fishing and unsustainable farming practices is among the major challenge to the natural resources managers and the livelihood of surrounding communities. Several measures have been proposed to mitigate the situation. These measures range from policies, laws, regulations to technical options. Despite these efforts, adherence to these regulations and adoption of the proposed technologies is low. Among the factors that can influence household adoption of a particular technology is perception of the problem and the technology itself. This has not been thoroughly investigated and integrated in development and promotion of mitigation options. This research assessed the local community perception on the LVB resources, levels of degradation and the causes. The research was done in selected sites within LVB in Tanzania, Uganda and Rwanda. Data was collected through questionnaire interviews and focused group discussion to 334 respondents. Collected data was descriptively analyzed using means, frequencies, percentages and ranking. Results indicate that majority of community members perceive LVB resources to be currently more degraded than past twenty years. However, specific types of resources and levels of degradation do differ between countries. Degradation factors are personal, administrative, technical and policy related. Lack of alternatives is among the major driving forces to degradation activities. It is recommended that intervention efforts to reverse degradation situation need to consider local community perception and be of multiple nature to address technical, administrative and policy issues.
Introduction

Background Information
Lake Victoria Basin (LVB) covering Tanzania, Uganda, Kenya, Rwanda and Burundi is an important source of livelihood for about 30 million people which is about 25% of the all population of East Africa. The basin provides resources for fishing, agriculture, forestry, water transport and other economic activities important not only to the community within the basin but also to the countries covered by the basin. Degradation of the LVB resources has therefore great consequences and is of major concern to natural resources managers and politicians.
Despite its importance, resources degradation in the LVB is continuing at a rate that threatens its sustainability; deforestation, illegal fishing and unsustainable agriculture being the major causes. The degradation of the water resources in LVB is evidenced by water pollution, eutrophication and siltation. The situation is likely to worsen by the impacts of climate change which is likely to increase the temperature and affect rainfall distribution making some parts drier than used to be (Intergovernmental Panel on Climate Change (IPCC), 2010).
Various efforts have been made by both government and nongovernmental organization at regional and national levels to ensure sustainable utilization of the LVB resources (Lake Victoria Basin Commission (LVBC), 2010). These efforts include formulation of policies, regulation and laws, development and promotion of technological options (LVBC, 2010) . Despite these efforts adherence to the laws, regulations and adoption of proposed technologies for sustainable utilization of the LVB resources is low. Household's decision to adopt a particular technology depends on the number of factors. Among the factors is perception of the problem and the technology (Bagheri et al., 2008; DeGraff et al., 2008) . Experiences from other studies also indicate that often conflicts over resource uses arose from differences in perceived benefits by local communities and priority management objectives (Roe, Nelson & Sandbook, 2009) . Limited understanding of the local community perception of the LVB resources in development and implementation of these measures can be contributing to the limited success of interventions to ensure sustainable utilization of LVB resources. Perception refers to the personal understanding of the phenomena, causes and its effects. This understanding influences necessary actions to be taken by an individual, group or a community plus its continued engagement (Bagheri et al., 2008) . However, perception of the same phenomena can be different between and within the community depending on the cultural and other demographic characteristics.
Understanding the local community perception will make intervention efforts participatory and integrative; hence increase levels of adoption of technologies and adherence to regulations and laws for sustainable utilization of LVB resources. This paper analyses local community perception of the LVB resources, degradation levels, causes and implication to the sustainable management.
Theoretical and Historical Context of the Study
Theoretical Context
This study is based on the conceptual foundation on common property resources and their governance that some resources have traditionally been managed collectively or communally rather than individually, because they are subject to shared uses and it would be costly to individualize the resource. At the same time if such resources are left entirely ungoverned then the resource will be subject to depletion through the tragedy of common scenario whereby all users compete to access and utilize the resource (Gordon, 1954; Hardin, 1969; Agrawal & Gibson, 1999) . It is therefore, necessary that sustainable natural resource management and governance are characterized by community developing and agreeing to shared rules that limit and regulate resource uses. Adherence to these shared rules can be increased if community perceived benefits from natural resources surrounding them are understood and taken into consideration.
Historical Context
Before 1980s many Scholars assumed that local communities who are users of the natural resources could not organize themselves for effective management of their surrounding resources (Cox, Arnold & Villamaytonias, 2010) . As results many recommended approaches to manage natural resources, imposed state or private control, with little recognition of the people living closest to the resources (Hardin, 1968; Wood, 2008) . Natural resources management policies during colonial era in Africa were mainly for extending colonial political control. The approach in natural resources conservation was that of setting aside some areas as reserves for human enjoyment and fulfillment. Ownership of the land resources was gradually transferred away from traditional local authorities to the state. Resources such as wildlife were progressively placed under central regulatory authority, with the rights of local people to utilize resources alienated over time (Roe et al., 2009 ).
After independency of most African countries in 1960s, many maintained the centralized political economic institutions which favored state direction of the economy and ownership of valuable resources (Van de Walle, 2001) . Many approaches in conservation of natural resources were not successfully because of the little recognition of the local community roles and attachment to the natural resources (Tenge, De Graaff & Hella, 2004) . As a result more degradation of natural resources and conflicts were observed.
Failure of the state centered management of natural resources led to a paradigm shift in natural resource management towards approaches in which local people could play a more active role (Shackleton, Campbell, Wollenberg & Edmund, 2002; Roe et al., 2009) . Development theories that are oriented to rural development began to emphasize decentralization and local development (Chambers, 1987) . The concept that local people may have an active role to play in management of their resources gained importance. This concept has led to several approaches trying to involve the local people. Among these approaches include Community Based Natural Resources Management (Wood, 2008) , Community Based Natural Resources Management (CBNRM) approach aims at incorporating local communities into guardianship of their immediate environment in an attempt to meet ecological and social goals on both local, national and global scales (Agrawal & Gibson, 1999) . Roe et al., (2009) defines CBNRM as the management of resources such as land, forests, wildlife and water by collective local institutions for local benefits.
and Mexico (Shackleton et al., 2002; Berkes, 2004; Wood, 2008; Goman, Mahay, Mbilinyi, Dietrich & Lischeid, 2009; Cox et al., 2010) . There has been varying levels of success depending on local, national and global context within which the approach is applied. Among the factors for success were consideration of community needs, priorities, believes and their expectations (DeGeorges & Reilly, 2009 ).
Methodology
Selection of the Research Sites
This research was conducted in Tanzania, Rwanda and Uganda. These are among the countries of East Africa surrounding the Lake Victoria. Specific sites in Tanzania were Mwanza, Kagera and Mara regions. Sites in Uganda were Buikwe and Mayuge districts. Sites in Rwanda were Kirehe, Kayonza, Bugesera districts in Eastern Province, Musanze district in Northern Province and Gisagara district in Southern province. These sites were selected based on the extent of water resources management challenges, community willingness to participate and on accessibility of the areas.
Sample Selection and Sampling Procedure
Two categories of respondents were involved in this research. The first category was key informants from different organizations dealing with LVB water resources management in the study areas. Key informant category included policy makers, administrators and professionals related to governance and sustainable utilization of LVB water resources. Key informants were purposefully selected based on their knowledge, experience and roles in LVB water resources management. A total of 88 key informants were involved in the study. Out of these, 56 were from Tanzania, 30 from Uganda and 2 from Rwanda. Diversity of information required in relation to LVB resources management guided the category and number of key informants to be involved in the study. The second categories of respondents were representatives of community members in the study areas. These were randomly selected making a total of 334; Out of these, 221 were from Tanzania, 59 from Uganda and 54 from Rwanda. Sampling frames for community members were obtained from the respective local government offices. The list of households from government offices was verified for updates and information for exclusion and inclusion in the sample. It was observed that the local government offices had update lists of households but missed some information for exclusion and inclusion in the sample. Corrections were made by obtaining all necessary information before establishment of the eventual sampling frame. Sample size from Tanzania was relatively large compared to other sites in Rwanda and Uganda because of the proportion of the population surrounded by LVB. However, the use of diverse methods of data collection and checks for saturation ensured that all important data/information was collected from all sites regardless of the sample size. This is scientific acceptable for a research that combines qualitative and quantitative approaches (Ritchie & Lewis, 2003) .
Data Collection
Structured interviews using pre-designed questionnaire were used to collect data from key informants and community member's representatives. Different sets of questionnaire were used to each category of respondents. The questionnaire for the interviews was designed consisting both open and close ended questions. Likert Scale questions were also included to measure perceptions and attitudes of respondents towards various issues related to water resources in LVB (Churchill, 1973; Lundstrom & Lamont, 1976; Lancaster, 2005) . Prior to the administration of questionnaires they were pretested to few respondents in Mwanza, Tanzania. This pre-testing served the purpose to check for reliability and validity of the information to be collected. It also served to estimate the time to be taken for the interview. Necessary corrections were made after pre-testing. The questionnaire was researcher administered with the assistance by trained research assistants. Focused Group Discussion (FGD) was used to complement and collect additional data. The two methods not only complemented each other but also used as a triangulation to check the validity and reliability of the collected data. Secondary data from scientific reports, maps and statistical abstracts were also used as addition sources of information. The type of data collected includes personal characteristics, resources availability and uses, local community understanding and perceptions on LVB resources, degradation levels, causes and effects.
Data Analysis
Collected data was processed and analysed using the Statistical Package for Social Sciences (SPSS) and Excel computer programs (Norusis, 1990 , Field, 2005 Bowerman, O'Connell & Murphree, 2011) . Data was analysed to answer the following research questions (i) what are the socio-economic characteristics of local communities that reside in the research areas, (ii) What are the local community perception on LVB resources (iii) What are local community perception of the LVB resources degradation levels and causes. Cluster analysis (Norusis, 1990) www.ccsenet.org/jsd Journal of Sustainable Development Vol. 8, No. 2; 2015 was used to group local communities on the basis of personal characteristics such as age, sex, education, marital status and household composition and also on the basis of resources endowment. Cross tabulation was used to differentiate perceptions by the household characteristics (Bowerman et al., 2011) .
Basic statistics including mean, frequency and percentages were computed and used to compare the proportion of responses in each category. Cross tabulation was used to compare the results within and between country sites. Mean values for data collected by Likert Scale questions were computed to obtain the weighted mean (average) for each variable as described by Bowerman et al., (2011) and summarized by Equation (1).
Where: Mw = Weighted mean for Likert Scale data set on variable i
Wi =Relative frequency of responses in percentage for variable i Xi = Value of variable i in Likert Scale (1.2,3.4, 5)
Results and Discussions
Household Characteristics
Personal characteristics
Results on the personal characteristics of community members respondents based on sex, age education levels and length of stay in their place of residents are indicated in Table 1 . The results indicate the following:
Sex: Majority (68.5-81.4%) of respondents were male in all countries, with the highest proportion being in Uganda (81.4%) and least proportion being in Rwanda (68.5%). These results don't reflect the actual proportion of female group in the population where it is known that the proportion of female is relatively larger in all countries. However, the results reflect the situation where majority of head of households are male and they are the ones who frequently appear in meetings and influence decision making. These groups are likely to have different perception and knowledge on LVB water resources due to differences in access to resources and information. Normally, women in these countries have limited access due to traditional social barriers although the situation is changing with time 2004) . Age: Results indicate that relatively large proportion of community members in Tanzania (43.4%) and Uganda (44.8%) were at the age group of 36-50 years. This implies that they had experience on various issues related to LVB water resources management. Results are slightly different in Rwanda where more than half (57.4%) of the respondents were young at 18-35 years. Despite the difference in proportions, the two categories are all in reproductive age group though with different experiences. This observation emphasizes the need to use current LVB resources in a sustainable way for the benefits of the current and future generations. These age groups also assure that there is sufficient labour force that can sustainably utilize the LVB water resources if their capacity is enhanced. The relatively small proportion of youths (< 18 yrs) in the study areas is explained by the fact that majority at this age are still in Schools and Colleges. These results on age distribution is similar to the findings by Maro (2010) and Kashumba (2010) who observed relatively low proportion of youths in the rural areas of Morogoro and Kagera, Tanzania.
Education level:
Results on education levels of community members indicate that majority (62%) of community members in Tanzania have primary school education while those in Uganda have Secondary (37.7%) school and tertiary (22.6%) education. Education levels of respondents from Rwanda are relatively higher than those from the two countries. Results indicate that more than half (57.4%) had attained secondary school and about quarter (20.4%) had tertiary education. The different levels of education between the three countries are due to differences in education policies. For instance, in Rwanda secondary school education is free while in Tanzania and Uganda there are elements of cost sharing. Population differences between the three countries can also explain the difference in education levels. However, the levels of education for majority of respondents in the study areas are adequate to understand and manage the LVB resources in sustainable ways. These levels of education need to be considered in developing communication materials for sustainable resources management so that can be understood and used by community members with all levels of education. The results on the levels of education are similar to many other findings that majority of households in rural areas have primary school education 2004) Length of stay in the village: Length of stay in the area has an implication on the experiences on various issues related to the LVB resources. Results in Table 1 
Resources Characteristics
Resources availability and uses determine the ability and priority of the community in adoption of the technology. Results on the resources available to the communities in the study areas and how they utilize them are presented in Table 2 . The results indicate the following;
Major Economic Activities
Results (Table 2) indicate that major economic activities in Tanzania and Uganda are crop production, fishing and small business with respective proportions of 47%. 16.3% and 10% in Tanzania and 47%, 13.6% and 19.7% in Uganda. The situation is slightly different in Rwanda sites where major economic activities are animal production, formal employment and small businesses. The difference in major economic activities between the three countries is due to the type of production resources that is readily available to each country depending on the location relatively to Lake Victoria water resources. For instance, study sites in Rwanda are relatively far from the lake hence limited or no fishing activities. Major economic activities are likely to influence how the community will value and manage the resources. These results further indicate that in all the three countries fishing activities involve less than 15% of the population in the study areas. These results are different from the common expectation that large proportion of the population living closer to the Lake Victoria is mainly involved in fishing. The results imply that sustainable management of the LVB water resources should not focus only on fishing activities but also to many other activities outside the lake that are taking place and contribute to the degradation of the water resources.
Assets Ownership and Resource Uses
Communication facilities: Results in Table 3 indicate that very few community members in each country own computers, internet, modem and fixed telephone lines. Relatively large proportion of community members in all countries own radio and mobile phones. The proportion of the community members who own mobile phones and radio is relatively large in Rwanda (92.8%) followed by Uganda (66-69.5%) and Tanzania (48-52%). The ownership of television also seems to be relatively higher in Rwanda than in the other two countries. These results have an implication on the accessibility to information and appropriate means to communicate technologies and regulations for sustainable management of LVB resources. All these can have an influence on the knowledge and perception related to water resources in LVB.
Transport facilities: Results (Table 4) indicate that major means of transport that is owned by relatively large proportional of the community members are bicycles. Very few own motor vehicles, motorcycles and boats. Technological options that require transport facilities need to consider availability of these transport facilities.
Means of transport can also influence interaction, knowledge and perception on the LVB resources. Table 4 indicate that major energy sources for community members in Tanzania are firewood/charcoal (57.0%) and Kerosene (47.5%).
Household and energy sources: Results in
Very few use gas and electricity. Results for Uganda indicated that the major energy sources are Kerosene (57.6%) and firewood/charcoal (30.5%). Major energy sources for community members in Rwanda are firewood/charcoal (64.8%) and gas (42.6%). The use of firewood and charcoal by relatively large proportion of www.ccsenet.org/jsd Journal of Sustainable Development Vol. 8, No. 2; 2015 20 the community members may be among the factors contributing to the degradation of the LVB water resources. Mitigation measures and management of LVB water resources need to consider promotion of alternative energy sources. The observation that relatively large proportion of community members in Rwanda is using gas need to be shared and promoted in other countries. Efforts to ensure sustainable utilization of LVB water resources without alternative energy sources may not be fruitful. 
Perception on Lake Victoria Basin Water Resources
Perception of benefits from the LVB may influence community on the value and importance of sustainable utilization of the resources. Results in Table 5 show community member's awareness and perception on the benefits from the LVB water resources. The results indicate that the most perceived benefits are income generation, food supply, water supply and weather modification. Most perceived benefits in Tanzania in order of importance are income generation (43.4%), food source (43.0%) and water supply (31.7%).
www.ccsenet.org/jsd Journal of Sustainable Development Vol. 8, No. 2; 2015 Similar perception is observed for community members in Uganda at proportions of 28.8% for income generation, 28.8% food source and 22% water supply. The order of importance is different in Rwanda where irrigation is leading (55.6%) followed by navigation (46.6%) and income generation (44.5%). The differences in order of importance reflect the differences in awareness and accessibility of LVB water resources among the three countries. Other benefits perceived at different levels are construction materials (sand and timber) sources of energy for cooking and research activities. There is interaction of some benefits. These perceived benefits reflect what the community expects from the LVB resources and have consequences on the perception and activities undertaken to realize the benefits. However, it should be noted that respondents in this case were referring to LVB resources rather than Lake Victoria water resources alone.
Perception on LVB Resources Degradation
Community perceptions on resources degradation determine the knowledge, concern and altitudes towards the mitigation and adaptation measures. In this research community members' perception on the levels of degradation of the LVB water resources was assessed based on the parameters of quality and quantity of water, fish and forest cover. The overall perception for the resource parameter was evaluated based on the weighted mean score from the Likert Scale questions and percentage of respondents in the parameter. Results in Table 6 , indicate that community members in Tanzania are observing a declining trend (-1) for all parameter with exception of the water quality which is perceived to be constant (0) and ambient temperature which is perceived to be increasing. Community perception that water quality has not changed is different from available scientific evidences. This can be explained by the difficulty at the community level to measure or assess the water quality.
These results imply that water quality may not be a good indicator to convince the community that LVB resources are degraded. Results from Uganda (Table 7) indicate that with exception of ambient temperature which are perceived not to have undergone significant changes (0); all other indicators are perceived to have a declining trend (-1). Results from Rwanda (Table 8) indicate that with exception of the ambient temperature which is perceived to be increasing, community members perceive no significant change in the LVB resource parameters for the past twenty years. Discussion with respondents and key informants revealed that the situation was due to afforestation campaigns undertaken in Rwanda and also due to seriousness in enforcing and adhering to the laws that govern LVB resources. Distance to LVB water resources could also explain the results. Catchment's forest cover 2 2 0 W c X = weighted mean score for current status; W p X = weighted mean score for the past; X  = Change Scale: High (H) = 3; Moderate (M) = 2; Low (L) = 1
Community Perception on the Causes of LVB Resources Degradation
Community members explained reasons for the observed trend of degradation of LVB resources. These reasons were weighted to indicate the relative importance or seriousness of each cause based on the number of times each was mentioned by the respondents (Table 9 ). Results indicate that perceptions of the local communities in terms of causes of LVB resource degradation do not differ between the study sites. The only difference observed is the perception on the seriousness of each cause. Reasons perceived by the local community also do not differ from reasons identified by scientific research. However, community members could not clearly distinguish the causes and effects. These results provide a good framework for enhancing community capacity to address the LVB resources degradation problems.
Generally the results indicate that the reasons apply across all countries. The reasons range from technical, policy, administrative and personal factors. These observations imply that mitigation/intervention measures should be of multiple responses to address all factors.
Conclusions
Based on the findings from this research the following conclusion can be reached.
Majority of households surrounding the LVB are male headed, middle aged with primary school education level. These characteristics imply that, interventions for sustainable utilization of LVB resources should not target head of households only otherwise they will miss majority of female who are not head of households. Interventions also need to use simple language and means of communication that can be understood by majority of community members with primary school education. Major economic activities are crop farming, formal employment, fishing and livestock keeping. Interaction of these economic activities and personal characteristics contribute to the LVB resources degradation.
Much dependence on fuel wood as the major source of energy is contributing to the LVB degradation due to deforestation. This is compounded by the population pressure and lack of affordable alternative sources.
Local community perceives that LVB resources are currently more degraded compared to the past twenty years. However, the degradation indicators do differ from one country to another. Ambient temperature is a common indicator of changes in all countries. Local community members are aware of all possible cause of degradation but can't distinguish between the causes and effects.
Local community member's awareness on levels of resources degradation and causes is a good starting point for interventions to ensure sustainable utilization of LVB water resources.
It is recommended that efforts to address LVB resources degradation should consider and include local community perceptions, alternative livelihood options and be integrative of technical, policy and administratively options.
